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Results

Introduction
Silicon solar cells have been in development for the past century for their
renewable energy potential. Screen printed contact has been widely used in
industrial solar cell fabrications. Previous study has shown that the firing
temperature has a significant impact on the formation of the metal-Si interface.
There are three loss mechanisms in a solar cell: optical, resistive, and
recombination. This project will cover the resistive part of the solar cells. The
resistive characteristic covers emitter resistance, contact resistance, and
finger resistance. Additionally, recent work has shown that contact resistance
(ρc) can also be affected by the physical dimensions of test structure design.
Transmission line method (TLM) is the most commonly used method to
measure the contact resistivity. Our research objective is to compare two TLM
structures, the thick TLM structure, and thin TLM structure, in the basis of
firing temperature.

Figure 4: contact resistivity results of
the Thick TLM only front contact.

Figure 5: contact resistivity results of
Thin TLM only front contact.

Methods

1) Laser cut of both TLM
structures
2) Measuring the Thick TLM
using ContactSpot for both
Front Only and Front and Rear
Contact samples

Figure 6: contact resistivity results of
Thick TLM front and rear Contact.

The conclusions of this work are the following: the results show front
only samples show lower contact resistivity than the samples with
both front and rear contacts. Additionally, the contact resistivity of
samples with both front and rear contacts shows large spreading,
especially for samples fired at 740 and 765. This suggest that for the
paste we studied here, 740 and 765 are lower than the optimum
firing temperature. 790 might be the optimum firing temperature;
When the thin TLM data was analyzed, there was a pattern of firing
temperature increase and an increase of values that showed a higher
value of the contact resistivity when analyzed with the Thicker TLM.
This information provides more insights of the screen-printed contact
and can be used to optimize the H-pattern design of Si solar cells,
reduce resistive loss and improve the solar cell efficiency.

Figure 7: contact resistivity results
of Thin TLM front and rear contact
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Figure 1: One of 20 samples (one
of 4 groups)
Figure 8: Sheet Resistance results of
the Thick TLM only front contact.

Figure 2: Laser cut of a
middle Thick TLM

Conclusions

Figure 9: Sheet Resistance results of
the Thin TLM only front contact.

Figure 3: Laser cut of a
middle Thin TLM

3) Measuring the Thin TLM using a probe machine with Labview to
gather 100 data points of each sample for both Front Only and Front
and Rear Contact samples
4) Analyze the data using Excel for the Thick TLM
5) Analyze the slope of the 100 data points of the Thin TLM data using
Excel
Figure 10: Sheet Resistance results of the Figure 11: Sheet Resistance results of the
6) Plot the data using Origin
Thick TLM only front and rear contact.
Thin TLM only front and rear contact.
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